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PROBLEM TO BE SOLVED: To downsize and improve the short-range detection 
capability. 

SOLUTION: The transmitter-receiver contains an ultrasonic vibrator 22 
having a transmission case that is equipped with a transmission 
piezoelectric element and is closed by a transmission diaphragm at one 
end of its cylindrical body, a reception case that is equipped with a 
receiving piezoelectric element and is closed by a reception diaphragm 
at one end of its cylindrical body, and a connecting piece that connects 
the transmission case and the receiving case, is stored in a housing 21. 
In such case, the transmission case and the receiving case are connected 
only at parts near the opening of the transmission case and the opening 



of the reception case by the connecting piece. A cushioning material is 
placed in a clearance between the transmission case and the reception 
case connected by the connection piece. 
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[Claim(s) ] 

[Claim 1] The case section for wave transmission which was equipped with 
the piezoelectric device for wave transmission, and blockaded the end of 
a tube-like object with the diaphragm for wave transmission, The case 
section for wave-receiving which was equipped with the piezoelectric 
device for wave-receiving, and blockaded the end of a tube-like object 
with the diaphragm for wave-receiving, It is the ultrasonic transducer 



which contained in housing the ultrasonic vibrator which has the piece 
section of connection which connects the case section for wave 
transmission, and the case section for wave-receiving with juxtaposition. 
By said piece section of connection The ultrasonic transducer 
characterized by connecting the case section for wave transmission, and 
the case section for wave-receiving near the opening of the case section 
for wave-receiving near the opening of the case section for wave 
transmission. 

[Claim 2] The ultrasonic transducer according to claim 1 characterized 
by placing shock absorbing material between the clearance between the 
case sections for wave transmission and the case sections for wave- 
receiving which were connected by said piece section of connection. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ultrasonic 
transducer of the ultrasonic sensor which receives the reflected wave 
from an obstruction and detects existence of an obstruction while 
transmitting an ultrasonic signal. 
[0002] 

[Description of the Prior Art] The principle explanatory view in which 
drawing 5 shows an ultrasonic sensor, the sectional view showing the 
ultrasonic transducer of the former [ drawing 6 ], and drawing 7 are the 
sectional views showing the ultrasonic vibrator of the conventional 
ultrasonic transducer. Drawing 8 is the transmission-and-reception wave 
signal-description Fig. of the conventional ultrasonic transducer, 
drawing 8 (a) is a wave transmission signal-description Fig. , and 



drawing 8 (b) is a wave-receiving signal-description Fig. Drawing 9 is 
the sectional view showing other conventional ultrasonic transducers. 
[0003] When Obstruction A exists ahead, it is made for the principle of 
an ultrasonic sensor to have the distance L to Obstruction A detected 
based on a duration until the ultrasonic signal B which transmitted 
waves to front space reflects with Obstruction A and returns from an 
ultrasonic transducer 1 again, as shown in drawing 5 . 
[0004] By the way, if it is in the conventional ultrasonic sensor, the 
ultrasonic transducer 1 as shown in drawing 6 is used. That is, an 
ultrasonic transducer 1 is equipped with the housing 2 made from the 
mold goods made of resin, the ultrasonic vibrator 3 contained in housing 
2, and the circuit block 4. Housing 2 is equipped with horn section 2a 
for transmitting a supersonic wave in the shape of a beam efficiently to 
the front. An ultrasonic vibrator 3 changes an electrical signal into 
mechanical oscillation, it is the part which vibrates air directly, or 
is made into an electrical signal after changing vibration of air into 
mechanical oscillation, and intervenes and contains the maintenance 
material 5, such as silicone rubber in which the part which a supersonic 
wave outputs and inputs carries out opening, in housing 2. Through 
shielding-wire W, an electrical signal is supplied to an ultrasonic 
vibrator 3, or the circuit block 4 amplifies the electrical signal 
inputted from an ultrasonic vibrator 3. 

[0005] An ultrasonic vibrator 3 is the sheet metal section three al of 
case 3a made from aluminum which blockaded the end of a tube-like object 
in the sheet metal section three al as shown in drawing 7 in detail, and 
case 3a. It consists of tabular small piezoelectric-device 3b stuck on 
an inside, and circuit board 3c which lids the opening side of case 3a. 
Shielding-wire W is connected to circuit board 3c, and it is 1 from 
circuit board 3c 3d of lead wire by the side of a live wire. Lead-wire 
3d2 by the side of a ground It is pulled out and is 1 3d of lead wire. 
It connects with piezoelectric-device 3b, and is 2 3d of lead wire. The 
sheet metal section three al near the piezoelectric-device 3b It 
connects. 

[0006] The conventional ultrasonic transducer 1 constituted as mentioned 
above is equipped with the transmission-and-reception wave property of 
an ultrasonic signal as shown in drawing 8 . That is, a driving signal 
as shown in drawing 8 (a) is impressed to piezoelectric-device 3b, and 
it is the sheet metal section three al. If it is made to vibrate and a 
supersonic wave is transmitted, as shown in drawing 8 (b), the 
reverberation signal by reverberation vibration will appear after a 
driving signal, and the reflected wave from Obstruction A will come on 



the contrary in a T=2 L/V second from drive initiation of piezoelectric- 
device 3b. However, V is acoustic velocity. 
[0007] 

[Problem (s) to be Solved by the Invention] therefore, so that the 
ultrasonic transducer 1 of drawing 5 and distance with Obstruction A 
become short — the reflected wave from the obstruction A of drawing 8 
(b) — increasingly — a reverberation signal — approaching — a 
reflected wave — just — being alike — it will hide into the 
reverberation signal. Therefore, if it is in an ultrasonic sensor 
equipped with the conventional ultrasonic transducer 1 of a 
configuration as shown in drawing 6 , Obstruction A can be detected when 
the distance of Obstruction A and an ultrasonic transducer 1 approaches 
not much. 

[0008] Then, in order to prevent the fall of the short-distance ability 
to detect by reverberation vibration of an ultrasonic vibrator 3, the 
ultrasonic transducer using the ultrasonic vibrator of the form 
according to transmission and reception which reverberation vibration 
does not produce is devised, and the structure of the ultrasonic 
transducer is shown in drawing 9 . The ultrasonic transducer 6 shown in 
drawing 9 is equipped with ultrasonic vibrator 8a for wave transmission 
and ultrasonic vibrator 8b for wave-receiving which are contained in the 
housing 7 made from the mold goods made of resin, and housing 7, and the 
circuit block 9. 

[0009] Housing 7 is equipped with horn section 7a for transmitting a 
supersonic wave in the shape of a beam efficiently to the front, and 
horn section 7b for receiving a supersonic wave efficiently from the 
front. Ultrasonic vibrator 8a changes an electrical signal into 
mechanical oscillation, and vibrates air directly, and ultrasonic 
vibrator 8b is made into an electrical signal after changing vibration 
of air into mechanical oscillation. It is constituted like the 
ultrasonic vibrator shown in drawing 7 , and gets down, and each of 
ultrasonic vibrators 8a and 8b intervenes, and contains the maintenance 
material 10, such as silicone rubber in which the part which a 
supersonic wave outputs and inputs carries out opening, in housing 7. 
Through shielding-wire W, an electrical signal is supplied to ultrasonic 
vibrator 8a, or the circuit block 9 amplifies the electrical signal 
inputted from ultrasonic vibrator 8b. 

[0010] However, if it is in the ultrasonic transducer 6 as shown in 
drawing 9 It compares with the ultrasonic transducer 1 using the 
ultrasonic vibrator 3 of a transmission-and-reception combination 
configuration as shown in drawing 6 . Since the effect by **** 



reverberation vibration ultrasonic vibrator 8a and whose ultrasonic 
vibrator 8b are another objects is mitigated, although short-distance 
ability to detect improves An ultrasonic vibrator, maintenance material, 
and the horn section needed to be prepared every [ 2 ], respectively, 
and there was a trouble cost not only increases, but that a 
configuration will become large that it is hard to assemble. 
[0011] The place which accomplished in order that this invention might 
solve the above-mentioned trouble, and is made into the purpose is to 
offer the excellent ultrasonic transducer whose short-distance ability 
to detect made it can miniaturize and cheap and improved. 
[0012] 

[Means for Solving the Problem] If this invention is in invention 
according to claim 1 in order to solve the above-mentioned trouble The 
case section for wave transmission which was equipped with the 
piezoelectric device for wave transmission, and blockaded the end of a 
tube-like object with the diaphragm for wave transmission, The case 
section for wave-receiving which was equipped with the piezoelectric 
device for wave-receiving, and blockaded the end of a tube-like object 
with the diaphragm for wave-receiving, It is the ultrasonic transducer 
which contained in housing the ultrasonic vibrator which has the piece 
section of connection which connects the case section for wave 
transmission, and the case section for wave-receiving with juxtaposition. 
By said piece section of connection Near the opening of the case section 
for wave-receiving near the opening of the case section for wave 
transmission, it is characterized by connecting the case section for 
wave transmission, and the case section for wave-receiving. 
[0013] Moreover, if it is in invention according to claim 2, it is 
characterized by placing shock absorbing material between the clearance 
between the case sections for wave transmission and the case sections 
for wave-receiving which were connected by said piece section of 
connection. 
[0014] 

[Embodiment of the Invention] Hereafter, based on drawing 1 - drawing 3 , 
the gestalt of other operations is explained to a detail for the gestalt 
of 1 operation of the ultrasonic transducer concerning this invention 
based on drawing 4 , respectively. 

[0015] Drawing 1 is the sectional view showing an ultrasonic transducer. 
Drawing 2 is drawing showing an ultrasonic vibrator, drawing 2 (a) is a 
top view and drawing 2 (b) is a sectional view. Drawing 3 is a side 
elevation explaining the oscillation mode. Drawing 4 is drawing showing 
the ultrasonic vibrator of the ultrasonic transducer of the gestalt of 



other operations, drawing 4 (a) is a top view and drawing 4 (b) is a 
sectional view. 

[0016] An ultrasonic transducer 20 is equipped with the housing 21 made 
from the mold goods made of resin, the ultrasonic vibrator 22 contained 
in housing 21, and the circuit block 23. Housing 21 is equipped with 
horn section 21a for transmitting a supersonic wave in the shape of a 
beam efficiently to the front. An ultrasonic vibrator 22 is a part which 
changes an electrical signal into mechanical oscillation, and vibrates 
air directly, or is changed into an electrical signal after changing 
vibration of air into mechanical oscillation, intervenes and contains 
the maintenance material 24, such as silicone rubber in which the part 
which a supersonic wave outputs and inputs carries out opening, in 
housing 21. The circuit block 23 minds shielding wire Wl, and is 
shielding wire W2 in supplying an electrical signal to an ultrasonic 
vibrator 22 The electrical signal which minds and is inputted from 

an ultrasonic vibrator 22 is amplified. 

[0017] An ultrasonic vibrator 22 is the diaphragm 22al for wave 
transmission about the end of a tube-like object, as shown in drawing 2 
in detail. Blockaded case section 22a for wave transmission made from 
aluminum, It is the diaphragm 22bl for wave-receiving about the end of a 
tube-like object. Blockaded case section 22b for wave-receiving made 
from aluminum, Piece section of connection 22c which connects case 
section 22a for wave transmission, and case section 22b for wave- 
receiving, Diaphragm 22al for wave transmission of case section 22a for 
wave transmission 22d of tabular small piezoelectric devices for wave 
transmission stuck on an inside, Diaphragm 22bl for wave-receiving of 
case section 22b for wave-receiving It consists of 22f of the circuit 
boards which lid tabular small piezoelectric-device 22e for wave- 
receiving stuck on an inside, and opening of case section 22a for wave 
transmission, and 22g of the circuit boards which lid opening of case 
section 22b for wave-receiving. 

[0018] In 22f of circuit boards, it is shielding wire Wl. It connects 
and is shielding wire W2 in 22g of circuit boards. It connects. From 22f 
of circuit boards, it is 1 22h of lead wire by the side of a live wire. 
Lead-wire 22h2 by the side of a ground It is pulled out and is 1 22h of 
lead wire. It connects with 22d of piezoelectric devices for wave 
transmission, and is 2 22h of lead wire. Diaphragm 22al for wave 
transmission near the 22d of the piezoelectric devices for wave 
transmission It connects. Moreover, from 22g of circuit boards, it is 
the lead wire 22il by the side of a live wire. Lead-wire 22 i2 by the 
side of a ground It is pulled out and is lead wire 22il. It connects 



with piezoelectric-device 22e for wave-receiving, and he is lead-wire 22 
i2. Diaphragm 22bl for wave-receiving near the piezoelectric-device 22e 
for wave-receiving It connects. 

[0019] By the way, it is the next configuration that this ultrasonic 
vibrator 22 serves as the description, namely, diaphragm 22al for wave 
transmission from — in order to transmit a supersonic wave, there is an 
object for ** which case section 22a for wave transmission must be 
vibrated by the supersonic wave of the frequency to be used, and 
vibrates in 22d of piezoelectric devices for wave transmission near the 
resonance frequency of case section 22a for wave transmission. Moreover, 
it is the diaphragm 22bl for wave-receiving about the supersonic wave by 
which it reflects and comes on the contrary. If case section 22b for 
wave-receiving is not vibrated by the supersonic wave of the frequency 
to be used in order to receive waves and it is there is nothing. 

[0020] Then, although case section 22a for wave transmission and case 
section 22b for wave-receiving will be designed based on the frequency 
of the supersonic wave to be used, each of case section 22a for wave 
transmission and case section 22b for wave-receiving is the supersonic 
wave of the frequency to be used, and as shown in drawing 3 , it 
resonates in the mode in which opening becomes a knot (the amplitude is 
min) exactly, therefore, piece section of connection 22c — with, if it 
connects near the opening of case section 22b for wave-receiving near 
the opening of case section 22a for wave transmission It will connect in 
the part which becomes a knot (the amplitude is min) when resonating by 
the supersonic wave of the frequency to be used, diaphragm 22al for wave 
transmission from — vibration of case section 22a for wave transmission 
when transmitting a supersonic wave does not get across to case section 
22b for wave-receiving through piece section of connection 22c, but can 
mitigate the effect by reverberation vibration, and is possible for that 
whose short-distance ability to detect improved. 

[0021] Moreover, if it was in the conventional ultrasonic transducer 
which improved short-distance ability to detect, maintenance material 
holding an ultrasonic vibrator and an ultrasonic vibrator, such as 
silicone rubber, and every two horn sections prepared in housing needed 
to be prepared, respectively. If it is in this ultrasonic transducer 20 
to it, since what is necessary is just to prepare horn section 21a 
prepared in the maintenance material 24 holding an ultrasonic vibrator 
22 and an ultrasonic vibrator 22, such as silicone rubber, and housing 
21 since it has connected with one through piece section of connection 
22c every [ 1 ], it can decrease, the cost can be cut down and, as for 
case section 22a for wave transmission, and case section 22b for wave- 



receiving, a configuration can also make small the number of components, 
and the number of assemblers. 

[0022] Moreover, as shown in drawing 4 , the excellent ultrasonic 
transducer whose short-distance ability to detect was [ vibration of 
case section 22a for wave transmission ] propagation-hard to case 
section 22b for wave-receiving, could carry out shock absorbing material 
25 like the sponge rubber which carries out absorption cutoff of a 
supersonic wave or the vibration, and made it can miniaturize and cheap 
further when placed between the clearance between case section 22a for 
wave transmission and case section 22b for wave-receiving, and improved 
further can be offered. 
[0023] 

[Effect of the Invention] Since the case section for wave transmission 
and the case section for wave-receiving are connected through the piece 
section of connection according to invention according to claim 1 Can 
decrease, can cut down the cost of the number of components, and the 
number of assemblers, can also make a configuration small, and, moreover, 
in the part of the knot of the oscillation mode of the case section for 
wave transmission by the supersonic wave of the frequency to be used 
Since the case section for wave transmission and the case section for 
wave-receiving will be connected through the piece section of connection, 
the effectiveness that the vibration at the time of wave transmission of 
the case section for wave transmission could not get across to the case 
section for wave-receiving easily, made it can miniaturize and cheap, 
and short-distance ability to detect' s improved and that an excellent 
ultrasonic transducer can be offered is done so. 
[0024] According to invention according to claim 2, since shock 
absorbing material is placed between the clearance between the case 
section for wave transmission, and the case section for wave-receiving, 
in addition to an effect of the invention according to claim 1, further, 
it is [ vibration of the case section for wave transmission ] 
propagation-hard in the case section for wave-receiving, it can be made 
into it, and the effectiveness which improved short-distance ability to 
detect further that an excellent ultrasonic transducer can be offered is 
done so. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the ultrasonic transducer 
of the gestalt of the 1 operation concerning this invention. 
[Drawing 2] It is drawing showing the ultrasonic vibrator of the above- 
mentioned ultrasonic transducer. 

[Drawing 3] It is a side elevation explaining the oscillation mode of 
the ultrasonic vibrator of the above-mentioned ultrasonic transducer. 
[Drawing 4] It is the sectional view showing the ultrasonic vibrator of 
the ultrasonic transducer of the gestalt of other operations concerning 
this invention. 

[Drawing 5] It is the principle explanatory view showing an ultrasonic 
sensor. 

[Drawing 6] It is the sectional view showing the conventional ultrasonic 
transducer. 

[Drawing 7] It is the sectional view showing the ultrasonic vibrator of 
the conventional ultrasonic transducer. 

[Drawing 8] It is the transmission-and-reception wave signal-description 

Fig. of the conventional ultrasonic transducer. 

[Drawing 9] It is the sectional view showing other conventional 

ultrasonic transducers. 

[Description of Notations] 

20 Ultrasonic Transducer 

21 Housing 

22a The case section for wave transmission 

22al Diaphragm for wave transmission 

22b The case section for wave-receiving 

22bl Diaphragm for wave-receiving 

22d Piezoelectric device for wave transmission 

22e The piezoelectric device for wave-receiving 

22c Piece section of connection 

25 Shock Absorbing Material 
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WRITTEN AMENDMENT 



[a procedure 

revision] 

[Filing Date] April 1, Heisei 9 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0010 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0010] However, if it is in the ultrasonic transducer 6 as shown in 
drawing 9 It compares with the ultrasonic transducer 1 using the 
ultrasonic vibrator 3 of a transmission-and-reception combination 
configuration as shown in drawing 6 . Since the effect by **** 
reverberation vibration ultrasonic vibrator 8a and whose ultrasonic 
vibrator 8b are another objects is mitigated, although short-distance 
ability to detect improves An ultrasonic vibrator, maintenance material, 
and every two horn sections needed to be prepared, respectively, and 
there was a trouble cost not only increases, but that a configuration 
will become large that it is hard to assemble. 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0019 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0019] By the way, it is the next configuration that this ultrasonic 
vibrator 22 serves as the description, namely, diaphragm 22al for wave 
transmission from — in order to transmit a supersonic wave, it is 
necessary to vibrate case section 22a for wave transmission by the 
supersonic wave of the frequency to be used, and to vibrate in 22d of 
piezoelectric devices for wave transmission near the resonance frequency 
of case section 22a for wave transmission Moreover, it is the diaphragm 
22bl for wave-receiving about the supersonic wave by which it reflects 
and comes on the contrary. If case section 22b for wave-receiving is not 
vibrated by the supersonic wave of the frequency to be used in order to 
receive waves and it is there is nothing. 

[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0021 



[Method of Amendment] Modification 
[Proposed Amendment] 

[0021] Moreover, if it was in the conventional ultrasonic transducer 
which improved short-distance ability to detect, maintenance material 
holding an ultrasonic vibrator and an ultrasonic vibrator, such as 
silicone rubber, and every two horn sections prepared in housing needed 
to be prepared, respectively. If it is in this ultrasonic transducer 20 
to it, since what is necessary is just to prepare every one horn section 
21a prepared in the maintenance material 24 holding an ultrasonic 
vibrator 22 and an ultrasonic vibrator 22, such as silicone rubber, and 
housing 21 since it has connected with one through piece section of 
connection 22c, it can decrease, the cost can be cut down and, as for 
case section 22a for wave transmission, and case section 22b for wave- 
receiving, a configuration can also make small the number of components, 
and the number of assemblers. 
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mm^mm & tm-t ft z t iz & * . 

[00 12] 

[00 13] ifc, H*a2iBtt«^MHt*-3 , rii, la 

xgp t nmm t « & ftm l tz z t & mi t -r ft . 

[0014] 

imie>mM<mm jar, *f§BB^fts#^M§^ 
BMzm4 izm-j^x . zti?'timMizmffli-& . 

[ 0 0 1 5 ] H 1 {ii@i^^^§£^MIlT*;fc 
ft. 02ii@^ilttJ^^7^-riaT* l 9, HI2 (a) ii 
TffiEk El 2 (b) {iBrH0T£>&. H3{iiH6^-b' 
^itfBJ^ftMWIMT'&ft . H4 JiffiolSSfcsWBjHtojBW 

{±^aia, si4 ( b > immmx-fo ft , 

[0016] mWMmS:^2 0«. «J»OlSMWfc'C 

hmwmm^- 2 2 1 mir/a y ? 2 3 1 ft . ^ 

^'2 1 ti. mr^r^^i < tr-AttfcjB^HfttiS 

Ltz 0 . ^.%cr)wm^mwmmm^m vtz 5 x.xm^ 
mmzmkLtz 9 -t&mtx-ib <o . mw&^x^-th 

X^i^>^2 1 ftliZmtrtZ. 0B&7n «y ? 2 3 fcL 
mffiLtzKl, ^-)VVWNz ^MTStSiif2 2 

[0017] mMmmT2 2«, §¥L<(±ia2^-r 

± 3 fc, ffitt*^-S^3*feffl»«2 2 a, ttBI 
L^T/l'5~ r >AMOM«ffl^-XgP2 2aL flPKft 
^-S£Si&fflffilMK2 2b : tTMSLfcT^S-^ 



A»«0giftffly-xaS2 2bi:, Mi£ffl^-Xgfi2 2a 
t^lftffl^-XgP2 2 b ^^jg|S-t^il^ltgP2 2 c 

fc, 3ii^ffl^--xgp2 2 a.ammwsm2 2 ai <ow 

iB(cjy^ft/hS*S«<aSSgtfflJEWf?-2 2dJ:, S 
i^ffl^-Xgp 2 2 b OSttflftafrK 2 2 b ! ^ftMtClte 

iftffl^-x§p2 2 boBBpgp*flssi-5imi&aeK2 2 § 

[0018] m%Mffi. 2 2 f fcliv— KffWj ^fiM 

Sti, 0B3BK2 2gfc:(i>'-7H<*w 2 j^ffiM^n. 
h . HSHIK 2 2 f ft* &M5£KH£> U — 2 2 h i t 
T-^«<0U — K*2 2h 2 h^l^tU^iX. 'J-K* 
2 2 h ! (i^fflJEEm*^ 2 2 d IzWfii L . U - KII 2 

2 h 2 \mm.msnm=F2 2 d^mcommmmmm2 

2 a, ft . 4 , HIKW 2 2gK a^gfffllj 

C0'j-l'i22ii h T-Xf Jjco 'J-PR2 2i, f: ft s 
6l§m§^L. U-h'^2 2i! Iif«ffl)±l*f22e 
t-^R U U — h*» 2 2 i 2 (iSiSfflJ±«*^ 2 2 e O 
jSf^Og^ffliiDK 2 2 b ! 

[0019] tzbx\ z<7>immwmT2 2tmmt 

M-«ffl^-xgp2 2 a co^mmmmjS:mxmmms.mm 
^2 2&%mmth&mififoh« tfz. R.mtx&^x 

imthmmm^m^mx^my-^m2 2 b ^» 
[0020] ^iT\ ttffl-^&jB^wjaaaftt:*^^ 

T3M*ffl^-^gE2 2afc38ftffl^-XfW2 2bk?>|ft 

tf-t-ft z t mmm^-^2 2 a t^mmy 

/b) tot, »IS^2 2c 

*JaT, ^ffl^-Afg2 2aOMPgE^tgifeffl^ 

SE^-ca*S^-ft i b fc^r 0 . i5l^ffl»« 2 2 a x ft^ 

m^mzmm-& t # oii^ffl^-xgp2 2 at^awj 

aag^2 2 c ^^LT^ifeffl^-XgP2 2b<,Zfcfct> 
[002 1 ] i£ffi(tlftailB*t|6l±tfcfle5|WWli 

Tti. 51i!Sffl^-Xg|52 2ai:S*ffl^-XgP2 2bh 
(i3**Sltg|52 2c^^LT-f*:(Cil^LTV^cDT\ iB 
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m^v^Df 2 2 . MMWmM^?- 2 2 Srf*3#-r^» y'Jay 
i: coimtt 2 4 , f\t?W72. H«? 

ti =t Vffl^ir T XIR £ ife-H" & <! 2: # , 3 X h ^"^ 

[0022] 4sfc, 04 krSrTJ; 3 tc, SW$>lSI&£ 

ffl^-XgP2 2 a fc38ifcflj>-— 2 b fccOff HC^ 
fcTS i: , Stc31i!feffl^-Xi52 2 a^ffi»£^i!feffl^ 
-Xg|5 2 2 b fcfeb K)M<-f&ZttfTZ, 'hmt^Sffi 

[00 2 3] 

[WHO**] ll*3«lBa<oaKBfc:J:*ttr, i«tff« 

[0024] ft*JS2iBife(7)^t xtnf, mmmir- 
xw> fc gisffl tr- xm t vwm&Kmti & tot*- * w 



«^£f£«-c# & fc v awn***-* . 
[Hi ] ^mmizm^-mmmmcom^mm^m^i 
[02] ±Mffi&ms&m<mffimm-*Jitiw? 

[03] XfeM^^S&^e^SiffoistJrt- 

[04 ] *mii,zffi&mnmMnBmnmmmk?tm$s 

[05] iS^iffe-te t jj^JWaKWHT* * . 
[06] ^*^#^ii^ti^^BfM0T'ftS. 

[07] mmcommmm^m^com^mm^^-rm 

[08] ^*<7)®#}SMS}S^<7)iM^fi^oiiB J B0-e 

[09] ^*<7)fl!lCO^^MS^^^iTffi0-C"?> 

2 o mmse^smm 

2 1 A»)yy/ 

22 a imm^r-X^ 

2 2a : iliSfflffitlj^ 

2 2b Si&ffl^-XfB 

2 2 b! BffiffiSm 

2 2d JStWMEWF 

2 2 e Si! 



2 2c jl^gP 

2 5 mmw 



[03] 



[05] 



[06] 



^4- 



[07] 





a 
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[HI] [H2] 





[StfJB] ^9^4H 1 B 

[ffiiE^JMB^] 00 10 
[fflilEF*!??] 

[00 10] L2>>L3r#£>. H9t=jjH\fc-3fcJH^Fi!Qi! 

jtmHRKtf- 3 £ ffl v t£jtm&£3*fc» 1 fc J£K LT , 
]B^f»«atHP 8 a fc 8 b £ jJfiMflcT* -& ^ 

(ift±-f Stow. j6Bft$tIi)?, it**— >- 

[¥«ME2] 

[flDE**«3HB*] 00 19 

[ffljlKfi£] 3£Jg 
[IIIEl*!^] 

[0019] fc £ Cl«lt«»f2 2 flSfiSfci: 

%&cw±<!KCDffif&T$>&« mmmmmm.22 



mmmy-*m2 2 acomimmm&BTm&mmwm 

<-i.S#^^S^fflffiK)^2 2b 1 CtgSt^Cli. 
«ffl^-g»Jl|«OM^ig-C«ffl^-XgP2 2 b 

[#MffiiE3] 
[*tIE*f£iS®&] BJ§*0# 
[HBEWiUHB*] 0 02 1 

[aiE*ffi] sse 

[WiErt^] 

mm&fflttz$>r>x\t. mm/mm? . mmsmm=? 

TfcL Mifeffl^-XgP2 2a^Si!Sffl^-XgP2 2bt 
SijSifg^-gg 2 2 c £:J> LT^ flctaUSLTV>SWT. 0 
WiSWf- 2 2 . M^ifSSKff 2 2 £f£SlT 4 5" 'J 3 V 

s^->-gP2ia{ii o-fotatt h *src.ft \ v^-raft 



